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Abstract: Discussion of NAS TRANSPORT for PRU Association request and UE initiated LCS-UP connection
1. Introduction
In current TS 23.273, both UE initiated LCS-UP connection (see clause 6.18.2) and PRU (dis)association procedure (see clause 6.17) rely on UL/DL NAS TRANSPORT to carry request/response from/to UE/PRU, but it is not clear which specific message will be used to carry the LCS-UP and PRU (dis)association related request/response.
This discussion analyses whether current message types can be reused and provides proposals.
2. Discussion
A. UE initiated LCS-UP connection
Based on clause 6.18.2 of TS 23.273, UE may send a user plane establishment request to AMF if UE decides to prepare a user plane connection for upcoming positioning requests, after receiving the request, AMF verify whether the UE is authorized based on UE Subscription and perform LMF selection and trigger LMF to setup LCS-UP connection. It means AMF needs to be aware of and manage the request. This is similar with how AMF handle MO-LR messages.
Thus, from SA2 perspective, the UE initiated LCS-UP connection request can be carried by ‘Location services message container’, specifically, MO-LR message can be reused to carry the request by defining a new location service request type (e.g., LCS user plane connection establishment) for it. 
Proposal 1: Update the UE initiated User Plane Connection procedure to clarify UE initiated the user plane connection using a MO-LR message and ask CT4 and CT1 to align with SA2 to define a new request type.

B. PRU Association/Dis-association
For the PRU association procedure in clause 6.17.1 of TS 23.273, step 1~4:
Precondition:
The PRU is currently registered in the HPLMN. For initial PRU Association, a Routing Identifier may have been configured in the PRU indicating the serving LMF. For subsequent PRU Association, a Routing ID indicating a serving LMF has been returned to the PRU at step 6a or 6b of a previous PRU Association procedure.
NOTE 1:	A Correlation ID and a Routing ID are different terms for the same identifier. The term "Correlation ID" is used for an identifier in service operations between an AMF and LMF while the term "Routing ID" is used for an identifier in a NAS message sent over the N1 reference point between a PRU and AMF.
1.	The PRU performs a UE Triggered Service Request if in CM IDLE state.
2.	The PRU sends a supplementary services PRU Association Request to the serving AMF in an UL NAS TRANSPORT message and includes any preconfigured Routing ID for an initial Association or the Routing ID if received at step 6a or step 6b for a previous PRU Association procedure. The PRU Association Request is included in the UL NAS TRANSPORT message at the NAS level. The PRU Association Request includes a reason for the PRU Association (e.g. initial PRU Association, or PRU Association update), the PRU’s positioning capabilities, location information (if known).
3.	The AMF verifies whether the sender of the PRU Association Request is a PRU using subscription information from the UDM.
4.	The AMF selects the serving LMF based on the criteria defined in clause 5.1 or one of the Routing ID if included in the UL NAS TRANSPORT message of step 2. The AMF may override the Routing ID based on criteria of clause 5.1. The AMF transfers the PRU Association Request to the serving LMF using an Namf_Communication_N1MessageNotify service operation. The AMF includes in the Namf_Communication_N1MessageNotify service operation an indication of whether the request corresponds to a PRU subscription. The AMF also includes the SUPI, TAI and cell ID of the PRU.
As above highlighted, the PRU sends a supplementary services PRU Association Request (carrying PRU information) to the serving AMF in an UL NAS TRANSPORT message and includes optional preconfigured Routing ID (which is carried by Addition IE based on current TS 24.571 and TS 24.501). 
Before transferring the request to LMF, AMF needs to verify the PRU based on UE LCS subscription data, which means AMF needs to be aware that the supplementary services message is for PRU (dis)association, but not necessary to be aware the PRU information carried in the PRU (dis)association request.
From SA2 perspective, there may be two options for the PRU Association Request carriage.
Option 1: 
Reuse ‘Location services message container’, then MO-LR message with a new location request type (e.g., PRU association/dis-association request) or a new message type (e.g., PRU message) may be defined to carry the PRU association/dis-association request.
However, based on following NOTE in TS 24.571, if it is a MO-LR signalling, AMF can be aware of the PRU association request, but Routing ID carried by Additional Information IE in UL NAS TRANSPORT message will not be used, this conflicts with the preconfigured Routing ID concept in SA2 procedure.
NOTE:	The optional Additional Information IE of the UL/DL NAS TRANSPORT message is not used when the MO-LR signaling is transported in the Payload container.
If a new message type is defined and do not limit the usage of additional IE, the concept of preconfigured Routing ID can be valid, but when Additional information IE is included in the UL NAS TRANSPORT message, AMF cannot distinguish the PRU message from other messages such as ‘event report’ as they both use the same container type ‘Location services message container’.
Option 2: 
Define a new payload container type (e.g., LCS PRU container) for the PRU (dis)association message and do not limit the usage of additional IE.
In this way, AMF can be aware of the PRU (dis)association message by identifying the payload container type, meanwhile the preconfigured Routing ID can be used by AMF if it is carried by Additional information IE.
In light above, Option 2 maybe a suitable way to enable AMF perform PRU verification and use the Routing ID if it is carried in Additional information IE.
Proposal 2: Ask CT1 and CT4 to consider Option 2 and provide feedback for stage 2/3 alignment.
2. Conclusion and proposal(s)
Proposal 1: For UE initiated LCS-UP connection request, update the UE initiated User Plane Connection procedure to clarify UE initiated the user plane connection using a MO-LR message and ask CT4 and CT1 to align with SA2 to define a new request type.
Proposal 2: For PRU Association/Dis-association request, ask CT1 and CT4 to consider Option 2 and provide feedback for stage 2/3 alignment.
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